In mammals, adult behaviour patterns are often expressed by juveniles throughout ontogeny. In bats, many social behaviours develop before pups are weaned, but the ontogeny of social behaviours in juvenile bats is largely unexplored. We studied bat pups' social behaviour, specifically the solicitations for maternal care in the greater sac-winged bat, Saccopteryx bilineata. Solicitation periods were prolonged (up to 25 min) and consisted of conspicuous behavioural interactions between pups and their mothers. Since solicitation periods could be initiated by pups or mothers, their duration is probably not caused by a conflict over nursing alone. Solicitation periods were the second most prevalent use of activity time in pups. Some pup behaviours resembled the courtship behaviours of adult males and these incipient courtship behaviours occurred most often within solicitation periods. Both length and complexity of solicitation periods increased significantly during ontogeny but there was no significant difference between male and female pups. Also, the activity outside of solicitation periods was not significantly different between pups of both sexes, even though their activity differs remarkably as adults. Prolonged solicitation periods of S. bilineata pups might be comparable to mammalian play and potentially function as practice for adult courtship behaviours.
Introduction
The behavioural repertoire of a mature animal cannot be fully understood without knowledge of the ontogenetic origins of the animal's behaviour (Welker, 1971; Bekoff, 1972) . The social environment can have extensive effects on the development of an animal's behaviour (White et al., 2002) , and the first social unit in mammals consists of a mother and her offspring (Wilson, 1975) . The mother-offspring bond and the resulting maternal investment have a prominent influence on the ontogeny of behaviour in various mammalian species including cetaceans (Gibson & Mann, 2008 ), ungulates (Pratt & Anderson, 1979 and primates (Suomi, 2005) . Chiropterans exhibit post-natal maternal investment through nutritional support such as lactation (Kunz & Hood, 2000) and, in some species, food-provisioning (Vehrencamp et al., 1977; Wilkinson, 1984; Raghuram & Marimuthu, 2007) . Nonnutritional maternal support includes allogrooming (McLean & Speakman, 1997) , thermoregulation, transport and protection (Kunz & Hood, 2000) . The acquisition of foraging techniques by pups can benefit from maternal investment as well (Brigham & Brigham, 1989) . However, no evidence for maternal influences on pup social behaviours exists so far.
We studied the development of social behaviours in pups of the greater sac-winged bat, Saccopteryx bilineata. The mating system of S. bilineata can be described as resource defense polygyny because males try to monopolize groups of females by granting them access to a roosting territory in the day-roost that they defend (Emlen & Oring, 1977) . Territorial and courtship displays of adult males are energetically costly activities that are used to defend harem boundaries and retain females (Voigt et al., 2008) . The complex courtship displays of males consist of a number of olfactory cues, visual displays and vocalizations that have been documented thoroughly (Bradbury & Emmons, 1974; Bradbury & Vehrencamp, 1976; Voigt et al., 2008) . The development of these behaviours has not been examined yet. Courting males typically approach one perched female at a time from above or the side by crawling horizontally in a fitful manner or by landing in close proximity (Tannenbaum, 1975; Behr & von Helversen, 2004 ; see supplementary video 1 at http://media.brill.nl/beh/147/5-6/). During the approach, the males utter courtship songs (Behr & von Helversen, 2004) . Approaches are often preceded or followed by hover displays in front of females, which represent the most conspicuous component of adult male courtship behaviour (Tannenbaum, 1975; Bradbury & Vehrencamp, 1976; Voigt et al., 2006 Voigt et al., , 2008 . During hovering, males often fan odor toward female conspecifics and simultaneously omit a stereotypic whistle (Voigt & von Helversen, 1999; Behr & 
